Oxidative stress stimulates the synthesis of the eosinophil chemoattractant 5-oxo-6,8,11,14-eicosatetraenoic acid by inflammatory cells.
5-Oxo-ETE (5-oxo-6,8,11,14-eicosatetraenoic acid) is a highly potent granulocyte chemoattractant that acts through a selective G-protein coupled receptor. It is formed by oxidation of the 5-lipoxygenase product 5-HETE (5S-hydroxy-6,8,11,14-eicosatetraenoic acid) by 5-hydroxyeicosanoid dehydrogenase (5-HEDH). Although leukocytes and platelets display high microsomal 5-HEDH activity, unstimulated intact cells do not convert 5-HETE to appreciable amounts of 5-oxo-ETE. To attempt to resolve this dilemma we explored the possibility that 5-oxo-ETE synthesis could be enhanced by oxidative stress. We found that hydrogen peroxide and t-butyl hydroperoxide strongly stimulate 5-oxo-ETE formation by U937 monocytic cells. This was dependent on the GSH redox cycle, as it was blocked by depletion of GSH or inhibition of glutathione reductase and mimicked by oxidation of GSH to GSSG by diamide. Glucose inhibited the response to H2O2 through its metabolism by the pentose phosphate pathway, as its effect was reversed by the glucose-6-phosphate dehydrogenase inhibitor dehydroepiandrosterone. 5-Oxo-ETE synthesis was also strongly stimulated by hydroperoxides in blood monocytes, lymphocytes, and platelets, but not neutrophils. Unlike monocytic cells, lymphocytes and platelets were resistant to the inhibitory effects of glucose. 5-Oxo-ETE synthesis following incubation of peripheral blood mononuclear cells with arachidonic acid and calcium ionophore was also strongly enhanced by t-butyl hydroperoxide. Oxidative stress could act by depleting NADPH, resulting in the formation NADP+, the cofactor for 5-HEDH. This is opposed by the pentose phosphate pathway, which converts NADP+ back to NADPH. Oxidative stress could be an important mechanism for stimulating 5-oxo-ETE production in inflammation, promoting further infiltration of granulocytes into inflammatory sites.